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(54) B89i©*#] «su>K«<tdaaaws 

(57) mm 

®n®. (*%mmm®m@:v%t) -8 3 0mvw 

^*>z%%mztt\sti\,^)ymmt&wm\z. m 
n^mm^mm^ nmmtzz.&zz.K). & 




12 ij >mm{tmmmizxnmmmr z> z.t\z&v. sa 

irfey>i£f£«®s«©oRP (sSYbiiTcffifi:) 

irrs trains? <j >Bsm«jagm 
[n*^2] BiiEm^saiii^ mmmzmm-rzmm 

•5-83 omv&>±-n$>%&mm*m*zz.tz&® 

[fit #31 3 ] Mf2 U >gSi£teJ£$&ai§© O R P ifi 7 0 

Wt % Z\ t «rf»ft fcT 31**31 1 *fctt 2 !2«©m# U 
8BU>B^{b(£J!&ai8©ORP*t7 0 0nV£U:<!:&5«fc 

T«»T*»ffifflST©F e< :*>©iaai§^©jg# 

m** 5 ] stiB >j >&mitmwmv>o r p * 7 0 
wmt-r*Bi*s 1 ~4 ©wr n*McK«©««'j > 
umrne 3 §512 y >K*fla*i»aj8®oR p * 7 0 

0iV6U:fr*fc», 2l©'J>»*fl:riE«ia>Sfc:*H6f 
5Fe -f *>*«trSiaft F e - 'J >8tf8# 

s 1 ~ 5 wrttip icis«©«*u >»*ft«jfla* 
a. 

7 ] 1MB ij > it ifrffcjSMllfS ©OR p a* 7 7 
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>«^tf>fc«#S»ja^6&K-f:i->**. Zn, F 
e. MnSfcttCa©ia£U.1?»«»*«l~7©^ 

r n&ceftctxftiu 

£$«P&a£frfc£t^<8«fc#JiSU ®a&£-?-02 
■3©«©MTtB*3tt, ±SB2"3©te©H, *fc»2^ 

»«tr*« #s 1 ~ 8 ©v»-rn*fcE«©fWJ >& 
^fbE£Ma^ffi. 

j® 9 k«©«» u >ttttft£ffiim 

1 1 ] H^^tfKtt-C&SMSB 1 0 12 

m«g 1 2 ] MKftmmmifttott^wmt u 
r, fflasfisr^ja-r-ssipswrs^ati&ffl^sis* 

m#m 1 3 3 5is«rt©5affl«ic3iAsn5if© 
»Ma« es*rr«iicmmt*rftit**9~ 1 2 

[S3&114] Mf25aa?§©ORP^8 4 OmVPii 

t**w^9~i 3©n-rn^KfB«©«^u>Kffi 

{fcfi£5!ia^ft. 
[11*31153 ME«1SJ§©0RP«*»-MU -to 
M©»fcfcfci;T»l6*fi©«5J:tf/*&fcHBS** 
A « d t l: J; 0 »a}B©#tt*-jefc«8-f 5 W#3J 9 

~ 1 4 ©v»rn*»KB«©u >K*fb^a*a. 

[5B9§©t¥*lfcK91] 
[0 0 0 13 

[fgBJ©JSTsaffi#lf3 *»Wtt, ^J?l©^iS«ia. 
#tcu >tt«^bdettK«¥Uffl-r««ff©«Bfl9(cH-r 

[0 0 0 23 

mtmn.mmmzKfttntt. nm&mtttL^miT' 
<DKmz. jsw»iaa*«ttf«»ffla©H*tt>««fli 
[00033 **w#tt. *cm«u>«*ftj*jaafc 

KTSittyF^til^Ufe 2000-23420 0^ 

4i«> . $t©ffisn#ictt. «£*©«» v>mwtax& 
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&m i fc*t. 

co o o 4] aifjaatHLT. sim^atm^s 
a. €#$aa«> n-i&as*©*-:?. HMi»6t 
(n) wwas-ra. ^iic^-r.t5ic. 

tt. AR*Bit©*ffffl-r*. £©<fc?lcLT. &K© 
«fffiT**«#*6H#^©««» (ftWMt) & 

M*®c©*.iS)t$n-s^t^T**©r*s. »«©* 
[0005] mw&&mz&\,*x\z. eaimmt 

is-rs,, -^n«sM^ (»[flc*^@^©ffle^) ** 

0 t>&$Sa# (*R) *BtroH5!W9!«Ctf 
(iii ) EJ£ttE©iiU 

is. n&nm&m^zw&imrtt, * ©#«? 

EJfc£#5©#-A8WT?il&5. d©fcse>. mjSRj&mE 



tt, 1. 2 3VSlB**0*«-«t65|-C*<6. ^©SJ^m 
Ecwtut, -tnfcff5»«E (*) OdMW)««tt. « 

[0 0 0 6] *icm«saaicggf?.fif*ftffiic-r)ViTia 

[0 0 0 7] fi£*©j8ffi£LT#8B2 0 0 0-2 3 4 2 

UT V> 2> -f * >*iil7C$ n&JR <h LT*f fflf 

*fiiCTItt£U:*&tt8 3 0mVBU:T*«AK 

U >ftXfcft«L9$l;:. Wttt&*r«ttftiatt*Stt 

BWSJftTSoT, ttGU>KttftUMUU6l& WIS 
-f*» SO~400ppmttU riOft|g|jefi££ 

fell 8 3 0mV«±T*5&RW£«ktf/i;fctt;rc§ 
ttOlWWtCIIITMjHH'*. CfcfclWttr* 

[0008] c©^*©sri©m»'j >&mtf&®m& 
Ufa. Mas't*ic^?y$'*£jfis«fian«j:<<j> 

[0009] #M 2000-23420 0^*IC*(r> 

©^(CP^T^©S 1 Ai#.^Stl-5. 
[0 0 10] 
[HI] 
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o 


X 


X 




X 


0 


X 






O 


0 



[0011] ItflR&M 2000-23420 O^t&SB© 

(1) 7M4b (Naf:*>#) ©fiAttufc 

(2) iMmoymzik. nmte£zm&m&®\z&% 

(3) ffftOftyg 

©$&«, afctffrfcfcnfe. 

[0012] ua>u »«aattfofc«^Ktt, mg 

2000-234200 *l-&$H©5£Sll©ft£©*T 

t>*>. &BB2 0 0 0 - 2 3 4 2 0 0^&$8Ttt, H^ffl 

IcSiJ&i Ur;y) #ffi»;£n3£<fcayitij£*ifc© 
T*«. ^©JiSSttte. c©*i£**fflfl:-r«±T. tt 

•5. b*»U C0*?y5>ttaWM9fc:W»* («Atf, 
Zn 2 Fe(P0 4 ) 2 +6H+ - 2H 3 P0 4 + 2Zn2+ + Fe2+) 

[0013] gu®j:3& m»u >tt«fl3tttaicN 

•T5^*ft««> S#f®MaKfl5©3#T*$JgSEffl 

Tabs. 

[0 0 14] 

fttt. **U>»JfiflaKfflaKJfc£ r»sHBK£j tt 

[0 0 15] 5teKB§3j*Lfc&il2 0 0 0- 

2 3 4 2 0 0^«fcWwanfc*Wfc*HT, i^ffiffi 



#ftL<fc3£-f*»H», 2000-234200 
©m«U >&&{b£&a£j£©$ffl*$£ffl±3#5;i 

(IHB) TO»6a**flDl*!l±^«:t«fi"r*CtT* 

s. 

[0 0 16] 

U>WKftJ*»l»*CIWlbT 
*©*V-h*SJS^»mfiTfcS-8 3 OrnVfiUT* 

=rr**jum*»«s*. d©*s#«E«ffla«isw 
«flflKc«tt) <«p**«iK*rt-a«tt"c«-r) 

£7 0 0mV£Ufc»»r*Ct*»«fr*«fU> 

[0017] MSB r««itt«rt»£W©*flH , *>* 

-f*>®^»**«1fDT»4)J», £fc«0. 5g/LR 

[0 0 18] C©iotCORP£7 0 OmV-BLbiTS 
CitCfcD, *5gBj©m^a?S©X7 7v4fiE^S 

[0019] *»w©^2©ffi«i:«tn«, flStBm^ffi 
gtt. aa»K:»»-r*«B*mtbT, u>»ttflas 
*aais*T?'j >^43<j:o:'j >sh *>t«#*»*rs 

**awp«a*ffi-co«si?. sire*** 
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[0 0 2 0] ^UT*36WOJB3«D»»fcJ:n«. MB 

v>mmttimmm<DORPtf7 o omv£U:£&*.fc 
wiE««ia**i»«ffliar*«». ®s« 

d^CFe-f * >Offl31JS^©«f»** MWT % Zbi 
[0 0 2 1] a6fc*3EWO*4©jfi»fcJ;n«, Mia 

«j&aft*»«*itmT* o , ma 'J >K*flajaaa»© 

ORP*»7 0 OmVfiU:ifcS.fc3fc. ftjlEftfflJi&T 

[0 0 2 2] *fc*»WO»5©tt*teJ:ntf, WtBU 
>K*ftfl5aa*©ORPt7 0 OmV IZk±£?ZJZ 
©. ;i©y>ll*fl^a»fc1lMe"r*Fe-f:t>** 
tr|gfp£F e - 'J >S!#tfr£-r-5^<k*^SU^. 

[0 0 2 3] *bT*RH©iS6©flM*K:«fcfttf. ffilB 
U>R£<brtftStt©ORP#7 7 OnVBUT**^ 

[0 0 2 4] SeiC*5g^©^7©Ji«tC«fcn«. U> 

B&L-?Z&m-1*>tf. Zn, Fe, Mn^fcteCa© 

[0025] *fc*Rw©m8©ffi«fcin«, m«?ffi 

T«tfc*HiU ffifflgS*©2-3©«©IH"Cl«(tS 
«, ±tB20©«©M Sfc(i2o©1f©>p-C, JflgJS 

TR£bJ8#b&&fln?*.5NO. N0 2 *«t«/Sfe 

[0026] *br*5B9j©jii9©tt«fcj:ft«. wffi 

S©B4M«fitt£HiiS-&*aWlfc#U <1 

©.kSfc'MHttbT, saaw* 

[0 0 2 7] SSK*5BW©JglO©ll«KJ:ft«. 5 

a«rt©%ii»#ci»Asn*w©tt*-rffla*©-» 

[0 028] -?-LT*Rgg©Hl 1 ©ffiflHr Jtflli, «f 
E$flS?8©ORPj&«8 4 OmVa±T*4C:t*«»*L 

[0029] $ <b\z*ftwow,i 2<D$m\z&tai. m 
$mmm® o r p ««tna t , *©«©gfcic * bran 



^p a B ©afe«fc^/^ fc ttodcss*. ^ c t ± o as 

i8©ttiS*-£fc«8-r* c bifittlL U». 

[0 0 3 0] 

5m#KJS©«&H##tt20©«ffi crttt>*»st 
Rfcff (7-*«K) ) IB-CHlCw^iKS:*. mi 
iZfelvC. 2o©«BHfc«E*Bjjirr*t. -e©mffi 
»^ttc©Bfc^l/fcJ;5K:2t?KK»sn*. Tfcfc 
2o©S&|H©«ffi«, rmffi#®-e©€&^j b 

[0 0 3 1] -tbT, WKKSVOtimMOX, MM 

*>•&, ?mm mm t©ejs -cssi* 

[0 0 3 2]-*, r»««r©«tt«Mtj ts. as 
ji^©«flaawfcfcf*3fl#E«©i**£i;*. 

*l>j©fl:*jSt$M:*>ttSM© 1«ft*«W" 

B*bfcfc©T&s„ rabft. rjgfSfflr©€fi:si^ 
fly a. "**««#© w*fc**fc*Ri6" ££3*-r 
5*>©t?«&k d©fc*, rjg^ffi-r©m&M^ft;j 

[0033] nn6©^t*»s. &ii#j*fcflte«** 

<, #BKJ*©*£jg;i£i*5<£?fcI*#fc2ftTV> 
[0 0 3 4] MKV >*&1btiSt96US«tik 

om«Rt6) teitj b rmm&m mm) tobus 

[0 0 3 5] TJifc*. »i©#Sli, !§ififflT©KJt: 

[0 0 3 6] RK:*fflfl:$nfcfM?*Hia«T*4«a 
*^>#T«. SMI*»6*»bfcftM'f*>tt. I8#:£b 

?8fc->7>J8:WBHSftS©tt, SffiTODlc^bigjgffi 
n. ^br, wnp«Ett««aBi-r©*«tt«SMtjWfP 
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[0037] mo&mitzntcmfii&ffimm-z&zm- 
[0 0 3 8] m#sg^«, *rw»s#ttsttfcs»rc 

[0039] tt«ftg^«, imimKMftW4rr«e 
ut, rnjfcfteftitoii • a*u H****trtm 

[*2] 



[0040] *fflfl5anTv»«AiHftW* 

[0 0 4 1] &*&«©«# 'J >K*ftJ«»aTtt, ± 
&©^fflT©5*l»lt©%*a<£fflWU^;UT+#t;: 

5. 

[0 0 4 2] MU>Mtt<bit»l&£&** 
[6]±£-&£?g2©^g:«, Mtfiss (IHD) T©EJS 
34*©IrJ±j Tab*. 

[o o 4 3 ] tutu >n*ftriatHitt, *£fc&t-f s 
««affi«.a"c***»» Mtic*eigit&-r«fti©M 
*aa (mm«6o#, m»ftg) t©av»*w«fcr*. 

[0044] mMv>mm<t&mm ombud b. m 

mSftS) igftS. *©l>J**a2lCjS 

r. 

[0 0 4 5] 
M2] 





(*) 


*K _J 












O 


O (ft*) 


O (ft*) 


* (JUL) 




0 (ft*) 


O (ft*) 


O (ft*) 


x (*L) 




O (ft*) 


O (ft*) 


O (ft*) 


O (ft*: ; 



[0 0 4 6] *£&&<ii-.5ft*©m#?Mate> 

*©«ft^tj:***#;*£K 

l*^-r«fc5IC, NO, NO z *5<fctfN 2 0 4 Tfct), 
©*»ffiT'©$,Ste. *#<ft5t*. 

[0 0 4 7] 

[S3] 

»8] 



NO : -15lt: 






NO, : 21.15% 


H 2 


: -252% 


N a 0 4 : 29.07°C 




: -ia2*C 



[0 0 4 8] L,fc*<oT. SSft-fSSfcKffcttOttffiS 
$5££tt3. £©£<£:«, #W2 0 0 0-2 34 2 0 0 

[0049] m\t. ftaa#©*aET©iiji5*tktt 

*tfe&) Ttt, «#?EfBT56ft-r5^tt, tt2\Z*t 



<k-5tc, »Jtr»S*©«a^)B»c«t-5**^xtKiR 
^X©*T-*-i). *LT, **£K*©i»&tt. «3C 

[0050] tcztf. mm') yfkmtmmv^^t 
mtmiiT, (n 2 o 4 , noj, no) tfmnstis. ^e- 

bT, IMM«^ (N 2 0 4 , N0 2 , NO) **, f 

©tttt&tts*-?. *isjsa>s ©»»*«****&*;:£ 
mmx-sb*. rftfoft, »ftr*a*»ft«#x*N 

2 0 4 , N0 2 £T3*\ NO<tf 5A>T% fflaJ8*>6© 
m#©^5fe««tt^<^7ior<5„ ^E-UT, feLI?ft 
■r*a#*NO©*»rlS!£T#ntf. (#ffi) 

t-©e^ (^ffis^) \t. w»o#u^tii»r* 
o 2 , *^trt>©T*n«. *©^n»a»*»s*» 

[0 0 5 1] (JHB) T©K*8a*©ttTtt, 

&Kt««iatti©««tt*fiTa**iit«s*i*. 
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[0052] tt#u >sttftduos5ifi:onRSi&&tt 

[0 0 5 3] rf§ffiffi(DSJSte±J KOlr»T©JW*«fc 
[0 0 5 4] *gtttt££tt. H2fcStfcJ:5fc. 

T*«**SUTIr»* (H8»MD . 
[0 0 5 5] «ftU >K«<bfi«»»CDffttffi-CiB!l« 

[0 0 5 6] 
[*4] 

[«4] 





H 3 P0 4 - H + +H 2 P0 4 " (1) 
H a P0 4 * -» 2H+ + P0 4 3 - (2) 


Fe 2 * /Fe 3 * 


Fe 2 * ->Fe 3 * + e (0. 77V) (3) 



[0 0 5 7] *4© (1) ~ (3) ©K£t4. ^m^ffl 

[0058] (i) ~ o) ©Ej&tt, mnmnsm-vs 

Z.2>KfoT$>Z>. *©C1£14. (1) ~ (3) (Dfcfc 

14. mmm^nns.-nmmmm-o^B'vmaz.t 

h. or pip) ©gfttj: r>e;r a *>©■?*«. Ufctf 
tjT. (i) ~ (3) ©s^gsotte. i&wmoinmt^ 

[0 0 5 9] *HT, ±fB© (1) ~ (3) ©Kffctf. 

(i) U>&©#« 
MS?S©}§&ffiT. U >&©«?&! (H 3 P0 4 - H 2 P0 4 - 

- po 4 3- ) atjtttt, u>*-f*>n»a»K»* 

UT^Fft-rsrttt^BlffilC&t), (Zn,Fe (PO 

©flfttRffitt. H 3 P0 4 ~ H 2 P0 4 - ©IBT**. H 3 P0 4 

- h 2 po 4 - ©asm. jE^ymtkm (h 3 po 4 / h 2 po 4 

-) tLTSff ;i£#ST-t£. pH£IE'J>i8Ett;$© 
HflSfcBWH-*. IE'J>SEJt$(4pH-fe*DTfilT'$.5 

pH3T««UaO. IT* -5 (**iIflJ. ffl^xte 
& KftRg. S«{b^9. K£££tt<b)l7G. 1979, 7 
5JHMB) . rat)*. IE'J>&it* (H 3 P0 4 /H 2 P0 4 



- ) 14. pH0fr£.3Tl*£0. llC&Tfa. 

[0060] &m«?®af4. itcjfi^fciifcWKrtj* 

ft. ««»fflg?ST«, U>K-f*>tt«MW»3t*»l» 
«fc'5CH 2 P0 4 - J&^ttCflltici&oT^*. ■€■©£», 

h 3 po 4 *» i#©pH2.5OT©?s(i, Mumm 

iaStfttjTW. *LT. H 3 P0 4 /H 2 P0 4 - 
Jtj &UTt9LTfr>«. 
[0 0 6 1] MMmttiK P H 3 gg©fflS?§T* 

srtu -t©pH««T¥Mcm«pffla-rna. 

-5. 

[0 0 6 2] #fgBJt?(4. X?yj;S4S3tftV>rt 

MKfltr »« . fflSSJTX 9 v s? Sit* s v »&» c 
14, 'J >tt©«MM£&* p 5 C t*»j»*"T* 

S. «fcOS*K»4pH2&TT*«. 
[0 0 6 3] (#H2 0 0 0-2 3 4 2 0 0*1 

&«) T©pHf4. 0. 5~5£Ufc#, #38fiTtt. 

pH2. 5«Tt"fs©*<jfjiT»s. aaai§©pH*5 

2. 5£i@;L3£. >J>« (-f*» K*fT5Zn. M 
n*©U >K-f *>fc«teUTU >K«Ht£**»J*-f 

(ii) Fe«+ — Fe3+ +e CfcSF e-f *>©*§*?£© 

«a»»Ciftlrr«. FeCDKljUa. Fe-Fe2+ 
-»Fe3* £36*. Fe2* *fcf4Fe3+ ©«^Tffla?SfC 

[0 0 6 4] Fe2+ -Fe3+ +e <D&foi)mt5t F e-i 

*><D®mm#i&Tu inmost*. (3>s 

© Fe2+-Fe3++e (0.77V) ©jftettf 51 £t4, F 
e-f*M4. M8?§©ORP (KftitTcmft. 
mmmm 0. 7 7V^±T©*. ®?S*TFe2+-Fe 
3+ £*»Lfctt»-pJtttJl£*»T**::£T**. ffi 
ISOORPiii. 0. 7 7V*^|Tt4, ®ffitTFe-< 
^->(4. Fe2+ -Fe3+ £it^*fc. i§#Lfctt®!T$HGE 
1--S>'£C£*tT#-r. SftStlfc Fe3+ «H#ft:-r 
5. 'J >»*fl;riBfia}S«t'Ttt. x 5 •>->*£ 

as. 

[0065] ti'j >&mtt&mm\t. mmmonmi 
fciova«aTo«E*BiiB , r*03Wi*Lv». r**> 

*>. «MWSBHi£LTRIffi«»L/^ ttSt^CF 
em^^H1i£L. t*Ma^^lS«i£LT»iim«Lfe 
B. FeJifflaJSCflSDfT* ( Fe- Fe2+ +2e). 
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Fe2+ -Fe3+ ijttftfiftT'&S. r©B#. $&m®<DOR 

p (K^a7c«^) a*, o. 7 7vu±-z$>n\$, mt 

$tlfcFe<*> (Fe3+) SiMi!?SlCig«PJHgT-<fcS 
**. 7 7 OmV*«T&ft«gHt$n/tF e-f (Fe 

3+ ) \mm-vz-rmmit-? ?ys>#38 

SrO. 7 7V^±i:-r^Clttt. X5->^^^l»± 

[0066] &v>-e. (ttffi^ffi) sjs©ss* 

[0 0 6 7] £5©K£«, ttTfc^HHSn*. 
[006 8] ( i ) &R-f *>©ig«?-tfr (liSJS 



(ii) SUM" 

(iii ) mm (*) ffl#$£J5 

(iv) u ymmmt u >Bg^w*faiK^ 

[o o e 9] «t*. Mii-m»tti«m«iv^ 

*£tt. (i) <0AR-f*>O**-«rfflKj6:tt, tffcB 

[o o 7 o ] >&mt&>&me>¥fiii<DKm^ 

(ii) ©flWK*>0a7GKa;. £<fctf (iv) ©y>« 

[0 0 7 1] Wtb\Z. «M-f*><DJ15EK«*»6ttWr 

tt, N 2 0 4 , NO;SfcliN0T«5. 
^3-e^L-/t<t5t^ N 2 0 4 iNOtll, -€-©$£te* 

[0 0 7 2] 
[£5] 
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[S5] 











(1) 
z 


Fa- Fa 1 * + 2 e 
(-0.44V) (4) 

Zn— Zn** + 2 e 
(-0. 23V) (5) 

Ni-> Hi 1 * +2 e 
(-0. 23V) (6) 

Cu— Cu* + • 
(0.62V) (7) 


Ni* + 2e- 
Ni (-0.23V) 
(8) 

ftf + e — Cu 
(0. 52V) 
(9) 

Fe* +2 e-» Fe 
(-C.44V) 
(10) 

Zn" + 2 © Zn 

(-0. 77V ) 
01) . 




(n) 

ft fit << * 

SIC 


— 


NOr+4H'+3e 
— NO + 2H,0 
(0.96 V) 

(12) 

NO;+2H* + a-» 
1/2^0,+ H a O 
(0.8V) 

(13) 


— 


(iii) 


2 H,0-» 0, + 
4H++ 4s 

(1.23V) 
(14) 


2H* + 2e->», 
(0V) (15) 




(hr) 

mm t «j 






(16) 

2P0 4 s -+2Zn*+Fe H 
-* Zn^a(P0j, 
(17) 

M»*(*JS-f;j-» + n 
(TO* 1 -) - M(P0J 
(18) 



[0 0 7 3] JfcV>TJ, jaS?§C56^T2)^SN0tT« 

NO s -+4Ht+3 e-^NO + 
NO s -+2H++e- 1/2 N 2 0 4 
T$>5. (12) *itf.(i3) 3g0*Mb¥£££tf 
JtHfSilfctt, &3iS©0RP (&{fcit7cm&) *». 5t 

[0 0 7 4] (13) 3fc&>6. fflS»©OR 

PA*0. 8V£TFTte, %4-T-5^X«, N 2 0 4 ££tft> 
fflTJ5i*S, 0. 8 V£j£SA5i;. NO©*t1-*Ct 
Tt4Ciit*l/Xl>*. ^4-r-5^i#&NO©*-t 
ffttt. mS^ffi (JME) T©38£#7. ©!£*§«, ft£ 

©m»a®MST*.^ti^*-p # t r u v<Mzrz> z. 

©&£*>£>«» 5&g?§©ORP£0. 8V*jgA5i'5 

[0 0 7 5] -o€(Z. "J >$©»!«£ U >S£i£©#rf±IK 

TSJSSitft^fcfcKtt, *«+©>; >&&H 3 P0 4 T 
*W$TS0*«aSL,t». J E-©fc*iCl±pH?r2. 5&T 
f5t5i« mffi^®T''J>S«H 3 P0 4 -P 



2H 2 0 : 0. 9 6V (12) 

+ H 2 0 : 0. 8V (13) 

[0076] eiTR:**w©niiB*i)f» , r**aft*i 

[0 0 7 7] *&9Jtt. ttft^BtftfcttftaKJ&ft 

rmffi^ffiT©mm{k^Sf£;j t rmmvomsut* 
fttt*&B* (AH) K&*s*fi«* r«a#®T© 

«itt. (1) £R'f:i->©a7c*rlHEJfc6.fc 

at (2) ij>K©fi?«-'J>K*iKS©«fffl5^ r* 

5. 2«!!£©KJ&£l£ffi#®T©*fi ; '5l;:tf; > 

*©fc»fctt, MS«©ORPS7 0 OmVELh. If* 
L<tt7 7 0mVR±(C*S^T-5, SSiCffSL 

OORP£8 0 0mV«±, fc-p,i:JfjilCtt8 4 OmV 



( 10 ) !f#IS¥l4-322593 



0 OmV£U;t|«W4*#Wa*tttOt»TaS' , <*. 
-£©*i£l4Tta© 2 *. 

(1) Fe«ftW<Z)ttltt (WW . 

(2) Fe->J>Ktt#©1«& Kft. 
[0 0 7 8] eiTfctftStllilWS. 

(1) Fe«fltt0#PM (M*f) 

»^0**J . r|SMf»a-COFe«S*»60**J , 

rfflafluh+-c©Fe*«a>s©i«!*j r**. 
ffla4 j ©teMa«3<fctfFe«si^e>©, Fetsi?) 

[0 0 7 9] sfcfc, »M*ik>e®Fettfr&ttB£* 
UTfi, 2000-234200 ^ffiTiE^fc 

» £MteU Fe«*6B*iLT2~5V©«BE 
SrSUraTS^t-C. Fe©8#ftJfllA*;: <*:!?&*. 

(2) Pe-U>ttMflEOW»*»A 

Fe-U >&$§#©«& • ^f£«4, F e M U 
-ft OSttft) tttttft<, T»*3£ft <«ttTfclr») 
H#©tt^T«,PpiUTffi*&-r-5^tT*5. Fe3K 
*>*«U>Kt«M*: (Fe3t-H 3 P0 4 ) ZMJ&tZZ. 

t»4. J:<a6nr^*. «#*»j«rnii, Fe»-f 

*>©Efcttl4{£"Fr*. 

[0 0 8 0] TfcfaS. »4lca?TiSf««-C©«»fls¥ 
£j£ Fe2+-Fe3++e (0. 77V)*tjt«)«. Fe-ft 
yommSLifi. Fe2+ <iFe34 TttSftSrt*^, OR 
P**770mvJ:Dffi^£X5y-;>a*3iritt-*. Fe2+ - 
Fe3+ +e (0.77V) ©IMMt^KJStt. Fe 

LfcttttTtt770m v «±T'©^- pJffift H i ft « U 

[0 0 8 1] Fe-f^>*U>««M»:tUTffla8«r* 
JJD. JgATTSClitt, U<DTH*> (Fe3+ ££:f4Fe 

3+ ) *«ffla?srt (mm) c*»sn*trafifc Fe 

2+ -Fe3+ + e ^ft^jgg, *5ckO;-?-©)£<hft*jig 

ttff L fcFe3+ ft££ b fctt&T^ tr r t \Z ft 5 . 
[0 0 8 2] F e - U >m#£3trtt£tt®M8li. 
IE (s*;HO U>tt»«taiBKJB2ftft«j!fl/T*lfiS 
ft*. gROfflmtt. Fe3+, U>B<WMcZni+. 
N i 2+, NOj-fStK-HS. 

(3) *©te©$ag 



i£T-r*^tT-*o, 5aa?§©oRPtt{£Tr*. •?■© 
s-r*. 

[0 0 8 3] fflS»©ORP*3«HClM*"r*;i 
itt, &&I?*rf3fc«>©«S¥S£, WM»oy'«9> 

x ft®* c t-z-mmmz njf&T£*. 
[0 0 8 4] *56«©S!ia?s^©iiffii«i&tt, »arr* 

ft, ttffl«&©JSA • «HK8fflfifc©S» 
ftT # *fc*tt'>ft < f * <t 5 fcfllft**. 
[0 0 8 5] 4&ai§©ORPtC#»ft4;L5£H&gB 
©io(cjaai§©pH *<&*. -« 

Wft«*&^p c D ©pH«. MaiSOpHiDfcffi;^. -fft 
«W&»*©**«Sttft*#-f*>«t*«**^. 

^*sSi?pft^jin-r*<h. jmbs©ph*«t 

•B-*SH»wft5. 
[0 0 8 6] -£-©/t&. Stta? ! S©ORP©±#fta)^S 

ice, «l&*fl(0*trsttft**-f 
t-efepiegT**. «*&aip 3 pJc-&*nsH 3 
po 4 ©*a^*^-T*t>Tt>> h 3 po 4 (vmmvtmzmw 

?ZZ£T"&Z>. Tftto*, iE'J>»tt, H 3 P0 4 / H 2 
P0 4 - ©¥*ttffiT#«ET**l. ^©tf&ftH 2 P0 4 - 
C#U^frJt5;t?*5. -€-©«fc5ft«l&» 

[0 0 8 7] «t»T. *^(C*^T®a?S©ORPft 

r*. d©ffi^ic*3v^Ttt, ®a?s©5)i • «siS?se 

*M#T**N0 2 , N 2 0 4 fe<ti^/SfcBNOft«ia 

js*>6»iiT6^atixT, jaawftn^ffiaftffpii 
ft-t©2o©fli©KT«sa$^ ±iB2^©«©Ba, * 

fc(±2o©tt©+T, Ma«ft^ftlcB8»T'5««ft^ 

*no, No 2 *«fc^/*fc« N 2 o 4 ftffitp*>ei^4-r 
^.fe©T-**. fftfc^. co»«fc*v»Ti4. mm® 
mmz&^T&Mmm2fttzmm®tfmx-#>yt5&tf 

ac#^j!ia?ST4fi)t-rss^K^«bfti^*f*tti«ift 

ftw^t-rscitT**. 

[0088] • iiai**tffla*Ttt. MajSttiiK 

l*JTHjBESftfcttlBtft*. iU£E*ftfcttl6Tf4, JfL 
a«4>IC pj|g Ufcft(*:»4»iS*» K < ^. * t T. 
5a • «»*S*«CBB4W*a»CT*i«. Tftb 



( 11 ) 



4^^^14-322593 



co o 8 9] msmmim&ntotiKWiitztz* mm 

[0 0 9 0] fcfc. *#*tWt*1-<T*«(ltUT. 

a*. *©«*LfcttS©»«©--«*tt*till/T:fc« 

N0 3 -+4HH3 e— NO + 
N0 3 -+2H*+e- 1/2 N 2 0 4 

cn&©K«tt, ^?nh®m mm <a 
9«uu>6Ji«^ n 2 o 4 (g) iz%m(D&<pm®? 

*D, NO (g) 36*iH»Ufc*»«&»T**. Tfcto 
NO,-©*h*tt. NOj- - N 2 0 4 (g) -» N 

o (g) tmts. 

[0 0 9 4] iONOj- ©itTcSJfcli, EJSCfcoT 
[0 0 9 5] ^SJSO**SffJT»*;i/'>v MJX© 

*±t>«£T*#r«!D icittr. -r&fc-fe, K**©m* 

*ifcl>3tfn«, NOj- ©#«?«, NO,- -n 2 o 
4 (g) - NO (g) t®M,\Z'&tSj5fiktzZ. Lfr 
U MiZKm*<DJ£timti'J>Lf3.^t. NOj- ©## 

a, no 3 -->n 2 o 4 (g) ■v±£&*im&tf$>*£t 

[0 0 9 6] T&tofc. iaa?§©5ii • «!R8Bft<£* 

N0 3 - ©##l±, (13) iCt&S. £© (13) i£©K 
Jfctt. fflgJS©ORP*«8 0 0mV&TT"Jfg-C&t), 
*©&©, llIcDORPIi8 0 0mVE(Ti:a5. 

N0 3 -+2H++2e— N0 2 - + 
(19) £©££«. *«»C3T©ffl<E»*#to&V»S«: 
Tab*. -tl/T, (19) S©SJS©it?*-r-5.'t«. M 
a?S©ORP*«8 4 0mV£JlTTtt, &&>P©N0 3 -# 

ttfc. ®g?S©ORP$8 4 0niVJ;0^ 

SOUfctacttt. (19) SC©Ei6*K<©fc»a-e 

[0 10 1] 

[*^J] £TF. *i6«C«t0*56W*a6fc»IBl:lJi 



[0 0 9 1] fcis, *56WTtt. 99WlX?y^«Hl 

(no,) sam-smB****. «in, waatjs 
^SAift-rsirtT, i§jBbfc«# (no,) ttstfc 
ffia-r*. cohubmu 5^^*«*©i^*ic»u«!ffiw 

[0 0 9 2] t©±'5C. 5jS • «»^*I*T-5C:i 
T. WSU>aa{fcj«$!ia©g*^ttSfcoT<3. 
«fffHTNO,TW15ESn4EiStt. *4© (12) 43 
(13) 
[0 0 9 3] 

2H 2 0 : 0. 9 6V (12) 

+ H 2 0 : 0. 8V (13) 

[0 0 9 7] EftCttU fflS)8©5ji • «SHI&*<2 
*»C»tt*T**«£fc:tt, NOj- ©##KJ&tt, 
(12) 5ttt£. *ag*8©ORP!5i9 6 OmVKTcS 

^. d2) settarcBjfrcfc*. ufe*^T, 

fl^EfSCiSaKftAtt** ffiSfg©ORP*S8 0 OmV 

^mxi>m^\z\t. No,- ©^«sf&ti d2) s;t© 
.to. aj*£Si&*. «±©«k3fc, *««©#»& 
.tDaj&ssnss. 

[0 0 9 8] *£Hj©jf ®fcl$|JI(±, «ff«9ttt:« 

**K»Asn*ir©jBa*©-»*tfe#ffiUT*«jcn 

fcJ:Dtt«afllfc«»f*©dWiT**. '©*£, 
R4ffiai8©ORPtt, 800m vRh. fct.i»SL<B8 
40mv£U:£U «iaS©NOj- tfiftML&tiLtZfl 

no (g) ©^trsw^jfaT**. 

[0 0 9 9] &*. »a8*840mvEUlal«*r*;: 
t©^Stttt (19) stes*?-*. 

[0 10 0] 
H 2 0 (0. 8 4V) (19) 
R-ftft *56Wttiin6©*««K:H**n&V». 
**«l~3*±tfJttt«ll~2 

s. *jfcngi4, M^j^©igp D p75«S5!ia^^ mmiz 

J¥*U 5-2 5 umtts.Z>£o\zLtc* 
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[0102] mmwimmt, 2ool©£»t<&.5. 

y~$;\w>i/) *j\yi3- mm&m mtzvm 

cae] 



[0 10 3] H3fc*l»T. ltt200L&l& 2«H®, 

i, 6tt#>:/. 7H-b>-y— « (pHUffi, ORPf 

[0 104] 
[*6] 



18 


Bltt- 






mam 


*»-» 




mm 


o 


O 


o 


o 


o 





[0 10 5] $ag©*&«. tt2. 5#«£tt£L9fe$ 

[*7] 

«»&ais<Dii* (a^Kg. sua*) 



tfiA>;*MflaT*ff«c*7 0*fi*M. #i 

[0 10 6] 
[357] 







H»ffl2 




JtKMl 


tt««2 


75% 
H,P0 4 


52 


52 


100 


52 


110 


Hi (N0j) 2 • 
6H ? 0 


400 


400 


400 


628 


628 


ZnCMOs), • 
6H 2 0 


200 


100 


100 


200 


0 


ZnO 


0 


0 


25 


0 


26 


Fe(N0 3 ), - 
9H,0 


0 


72 


0 


0 


0 



[0107] ^mw&kvitmith&'&wy'itLT, 

tt. ¥«£7UX;bnltCTQ3db©fc3#jgiC»Lfct> 
Lfcffttfte. "J >»*ftJ*fflaKJ6*«r*r 4 - 1 IZtt. 

it) *mfpractc&*. s. u>K*ft 

SMITB, &«5¥ffiglC.fc(3040;*x-:?A?v> 
iWH*tt, SfcSBftttjSmtTf*. £©££14, ft* 
Sffi©1#M 2000-234200 34i8fc43lvtR9J 



[0108] rm»'j >«*flsjdBft»irttc-3V>Tj « 
»u >mmtm&mim 5 RaWMi**rff t>&. 
[0 1 0 9 ] u ^KSft^aoffiawnts 1 2 0 

6>T-&5., 2. 55}-TlliI©MiltL,fc©ti. A>#-© 

#sp?t3 of»a*#Rtr m^mste 

r&§nm«?j - riMij iMgfs. rtitifj 
ttSIOKN i««*mvUI/*«#*l3ISf7&K •€■© 
Piil, fc±tfFeM*ffli>fcajtt«**fr& 
•5. MSM*«fclWt«^©«#$ff : ©l¥»itt, T£ (* 

8) tt^-r. *8ic^ufcFem«itt, «Ma 

[0 110] 
»8] 
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MS] 







Fa 


*ff«ftl Ni 




10VX0.6AX 
CFgSB*=0 04A/dm') 


42##*10Vx0.6Ax20# 
tt%±lf* 35f*«tf 
(FeWSS=0 MA/ttV) 

V ** ITT -^H. V. V* #^ / Wll / 


1.12VxXA(1«K«k 2^A*a:»f)xi3l3 
2. 10V X 20A 15tHte±lf, 43&BJ* 


SMt«2 


8 VX0.1AX 
<MI**=0. OA/da 1 ) 


42t>tt*10 V X 0. OA X 20f* 
(Fe*f|*=0.0A/W> 


1.23VxeOA(1tMt^ 2»lt^±lf)xi3@ 
2.2DVX53A 15tKfc±lf % 56#ftfc 




8Vx0.2Ax 

1 9iL*>±\1 . 21»«» 

CMtfla^O.OIA/*') 


42#ft*8Vx0.1Ax20# 
(FeaWa^OIA/dta') 


1.10VX20AO*M*A* 2^%Jt»f)xi3lHl 
2.10VX17A 15»a*±i* 438*fc 


JtttWi 


8V X5.1AX 
2*>£*>.tlf* 6f*ft» 
fre***=0.34A/d« l ) 


42tM**M8Vx2.4AX20*> 
<Fe«»*=0.l5A/dn 8 ) 


1.24VxeOAOiM**v 2iML*±Jflxi3!a 
2. 18 V x 37 A 15»5*»±Jf» 56#&f* 




8 V XZ.4AX 
CFe^tfJ^O.ISA/c* 1 ) 


42t>{t*16Vxl.1AX20& 
OFaM^O^A/dii 1 ) 


1.18VX45A(1IWWK 2*Wt*±lf)xi3@ 
2.16VX32A 15f*ft*UJ* 58#»f* 



Com] rj 
-To 

[0 112] fc*3, «9©ORP«*ffite. 



fflVifcORPtiT»SAg/AgC 
T^UfcbO-CftS. Ag/AgC!igti*Lfe 

[0 113] 
«9] 



M0] 





A3 
Eft 




mm 










ft* 




ftft 


±*& 

CPt) 


PH 


OfiP 

Af/AgCI 

«tft 


aft 

CO) 




0 


3.3 


21.7 


7.3 


3.5 


28 


1.53 


616 


30.6 


n 


20 


3.3 


21.7 


7.2 


3.5 


28 


1.52 


587 


30.9 


ft 

1 


40 


3.3 


21.7 


7.3 


3.5 


2B 


1.52 


607 


31 




60 


3.3 


21.7 


7.3 


3.5 


28 


1.51 


607 


31 




80 


3.3 


21.7 


7.3 


3.5 


28 


1.5 


600 


31 




0 


3.2 


11.7 


5.1 


0.6 


18 


1.6 


625 


30.1 


II 


20 


3.2 


11.7 


5.1 


0.6 


17 


1.61 


581 


31.6 


ft 

2 


40 


3.2 


11.7 


5.1 


0.6 


1? 


1.6 


563 


31.9 




GO 


3.2 


11.7 


5.1 


0.6 


17 


1.62 


554 


31.6 




80 


3.2 


11. 7 


5.1 


0.6 


18 


1.62 


584 


31 


* 


0 


4.8 


16.6 


4.6 


3.5 


25 


1.62 


627 


28.9 


ft 


20 


4.8 


16.5 


4.6 


3.4 


25 


1.61 


603 


29 


ft 

3 


40 


4.9 


18.4 


4.7 


3.4 


25 


1.6 


566 


29.2 




60 


4.9 


16.4 


4.6 


3.3 


25 


1.7 


531 


32.5 




80 


4.9 


18.2 


4.6 


3.3 


25 


1.69 


563 


32.7 


It 
t* 


0 


3.6 


14 


6.8 


1.6 


26 


2. 82 


256 


27.7 


20 


3.6 


14.1 


6.8 


1.6 


24 


2.31 


261 


31.4 


ft 

1 


40 


3.6 


14.1 


6.8 


1.6 


25 


1.98 


261 


30 




60 


3.8 


14 


6.8 


1.6 


25 


2.02 


258 


29.6 




80 


3.6 


14 


6.8 


1.6 


25 


1.92 


267 


31.9 


it 
IS 


0 


4.2 


11.6 


4.7 


1.4 


21 


2.02 


263 


29.6 


20 


4.2 


11.5 


4-7 


1.4 


21 


1.63 


264 


31 


ft 

2 


40 


4.2 


11.2 


4.7 


1,4 


21 


1.64 


263 


29.5 




60 


4.2 


11.2 


4.7 


1,4 


21 


1.62 


287 


30.9 




80 


4.2 


11.8 


4.7 


1.4 


21 


1.62 


268 


30 



[0 114] (2) r&gKft&i (Dim 
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M10] 



[0 115] *£§SIJAttl¥ffliSg*tt, *J60!li5«ktftt8 

[0 116] 
[311 0] . 





simm 


SKA 2 










0 


0 


0 


i 


0 




0 


1 


0 


2 


0 



[0 117] (3) mms<D$fei&} 

-f . 2000-23420 O^tlC^n 

fc. b#U a^MS£^7L,fc«!iJl?S^3BMg-r^ 



Vi-fnfcORP*52 6 OmV (Ag/AgC T<& 

[0 118] 
[HI 1] 



Mil] 









Htfl3 


JfcttflM 






•bp 


-tfp 


•tfp 


■tfp 


•tfp 




■tip 


•tfp 


■tfP 


*V 





[0 119] 
*©<Wf] 

Fe©H# 



[*JS«9J1~3, tk««!ll~2©!KWi:*iS^ 



[0 12 0] JOMKfcOV»T : %KM2». ttttSAC 
Fe-f ^>*^^t)©S:fflV»fc«-&©*f!^©W-C* 

[0121] j»SH3fc::3V>T : £J£0iJ3«, $ag*8©0 
RPfc«TStt*fc»lC. ttttKAC U >&©«¥»££ 

ft*. SfettflSOflaBft6 1HCI»(3MtMl∋il 

a£/fltvr»«. oRPMTbfei, wo 

RP£±#$ti-£fcse>T'ifc£. 
[0 12 2] it^CSJllCOVsT : tfc«fiSJl«Fem»SS: 
*#<bfc©T, fflSJS©ORP*tfiTUfc«s|TrJbS. 
Fem/5?fttt> 0. 15A/dm2W±-C*0> gJMKJttt 

[0 12 3] JtWMfcOUT : JtttftTCtt. Fetdi 
tt, MnflWD. 15A/<WT*D**lr>*». 
110. 0 7A/dBiT*oa«rt?**. L*»U 
B n pic*^J3Tffl^fe©t|F)^feU >K©fl?§tS^i^S 
Lfc«A*JB*»fc«T*4. 'J >&©«¥88&&DigL£ 
HA£ffl 4 1 MSfS© O R P liiSTT 5 . 



SU60S4£«fctf5 

cne»©^J£0iJ«, tt&Sl 0 0 0 L. 3ifl«M£:&4 0 
0 L, -t>U— me*££tt<!>A9}gft 1 5 0 0 L 
T, • «3a@KS:«J5E-r5fiSa«T©llifi«»JTS 
5. 3>i • fliptlHSSli. 06©«k'5l'E < f^B£L.fcH 

flj, 1 l«7-££;f;U B6©M&*tr*^Ttt±fil 
WE*1 2fci|l*.T, MEiaMEWl 3sJ«KanT 

4) . ftistti o o 0L**©«rr*iian*Hi© 

R«T**. ftXSti. 1 1 OfHHHftU 4 

«HB*fc0 3~12@»||l*n«. 4fflgA>jtf-«, It? 
© A >#- \Z® 4 fcjj* L fz&m 9 - V T$> -5 S KAffl X 
73>gpp D p^>tffliJ3 oy. H<ffl6 0ir£/\>X-\zW) 

~2 5 umt^«t5«t'5lcbfc. 

[0124] >mmti&&wm\^ 
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